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FOREWORD 


THIS BROCHURE WAS PREPARED FOR THOSE ATTENDING THE AGENA 


ORIENTATION COURSE AS A READY REFERENCE TO COURSE CONTENT. 


FOR A DETAILED TECHNICAL DESCRIPTION OF THE AGENA, SEE 
“THE MULTIPURPOSE AGENA SPACECRAFT’ BROCHURE AND “STAND- 
ARD AGENA SPACE VEHICLE MODEL SSOI-B” DESCRIPTION MANUAL. 


ANY ADDITIONAL QUESTIONS SHOULD BE ADDRESSED TO: 


C. F. HAGENMAIER 

GENERAL MARKETING MANAGER 

SPACE SYSTEMS DIVISION 

LOCKHEED MISSILES & SPACE COMPANY 
SUNNYVALE, CALIFORNIA 94088 
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AFT SECTION FRAMEWORK 
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SYSTEMS OPERATIONS 
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LAUNCH BASE € LAUNCH 
PREMATE TESTS 
PREPARATIONS 


VEHICLE SYSTEMS TEST 


AGENA D CHECKOUT COMPLEXES 
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CHECKOUT EQUIPMENT: 
VEHICLE STORAGE 


HIGH VACUUM ORBITAL 
SIMULATION EQUIPMENT 
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TEMPERATURE -ALT/TUDE SIMULATION CHAMBER 
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ENVIRONMENTAL TEST CHAMBER 
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HIGH PRESSURE TEST CELL 
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C-/4 DATA AREA 
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SANTA CRUZ TEST BASE 
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VEHICLE ENTERING HANGAR E 
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ATLAS /AGENA - LIFTOFF 
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SUPPORT SERVICES 


TEST AND LAUNCH ACTIVITY 


SUPPORT ACTIVITY 
@ DOCUMENTATION @ PROPERTY CONTROL 
@® GROUND EQUIPMENT @ 7RAINING AND SAFETY 
@ TECHNICAL SERVICES @ MAINTENANCE € CALIBRATION 
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VANDENBERG AUTOMATIC DATA EQUIPMENT 
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TEFLON SEAL IN HIGH PRESSURE FITTINGS 


IMPROVED METHOD 
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GEMINI / AGENA ON ORBIT 
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LAUNCH PERFORMANCE 


BEST: STORAGE TO LAUNCH - 45 DAYS 
BEST: LAUNCH TO LAUNCH - 13 DAYS (SAME PAD) 
BEST: RECEIPT TO LAUNCH - 10 DAYS 


LAUNCH ON TIME PERFORMANCE 1966-1967 


LAUNCH PERIOD DAYS USED LAUNCH WINDOW MINUTES USED 
ISTDAY 2NODAY ZROPAY ----- HTHDAY </ >/1€5 >5</0 >10S20 720<30 >30 
49 9 o / 23 5 Zz 14. 10 10 | 
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ELECTRICAL 


FORWARD 
SAFE/ARM 
J-BOX 


POWER 
DISTRIBUTION 


POWER MODULE 
THREE-PHASE INVERTER 
DC/DC CONVERTER 


POWER DISTRIBUTION SYSTEM 


MA/N 
BATTERY 
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INTERNAL 
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AGE PWR 
WA UMBILICAL 
28 VOC UNREG 
SWITCHED 
PWR TO 
ENG CKTS TYPE IZA 
oye ae ee SEQUENCE 
C #C SYSTEMS CONVERTER TIMER 
AND TO 

+ 28 VOC | 3-@ C 115 VAC 400 HZ 28 V SEQUENCED 28 V SEQUENCED 
LEGEND: REGULATED BEG 17 f VA { SINGLE-PHASE ¢ MA/N EVENT PYRO EVENT PWR 
PROGRA TO AGENA OW T 3-2 PWR TO /RP PWR TO ENG TO FWD ¢ AFT 
as maherne? GUIDANCE # VCE ' f FLT / CONTROL CKTS, GEC SAFE / ARM - ¢ 
fib - W : CONTROL STEM € J-BOX ¢70 AND C¥C A 


SYSTEM d TE SYSTEMS 


TYPICAL FLIGHT BATTERIES 


TYPE APPLICATION REMARKS NO.) NOM | WET | AMP | WATT | WT |WATF 
OF \LOADED|STAND\HOURS| HOURS | (1 BS\HOURS 


EUISWOLTS | LIFE (MEAN) PER 
LB 


DAYS, 
I-C | AgZn|\LOW DISCHARGE RATE SERVICE 16| 25 | 30 | 450) 11800) 118 | 100 
ia 
{4 AgZn|LOW DISCHARGE RATE SERVICE 16| 25 | 90 |500\12500) 128) 101 
IV-B | AgZn| HIGH DISCHARGE RATE SERVICE 18| 28 | 30 | 16 | 448 | 17| 26 
VW |AgZn|LOW DISCHARGE RATE SERVICE 17\265| 30 | 70 | 1980 | 27 | 73 
XXIV | AgZn| SURGE LOADS 16| 25 | 30 | 44| 1/00 | 21 | 52 
XXVIT| AgZn\ SIMMAR TOT B 17\26.5| 30 | 16 | 425 | 16 | 27 
MOS 
Y | N:Cd| COMMAND DESTRUCT UNIT 24,29 \|24) 5 | 14 |3\4 
UTA | NCd|\ SELF DESTRUCT UNIT SAME CELLAS TYPEZ|6|\75 | 24 |./8 | 1.33 | 1 |14 
XT | MCd| SOLAR ARRAY-RECHARGED 20|2329| 30 | 18 | 500 | 62| 8 
XXYV | AgZn | SPECIAL (PROGRAM- PECULIAR) 16| 25 | 6 |300| 7500 | 116 |\65 


TYPE I-C BATTERY 
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I-C BATTERIES 
FORWARD RACK 


TYPE I-C BATTERY 


COVER REMOVED 
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INDIVIDUAL BATTERY CELLS 
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I-C OR I-D & I-F OR I-H 


TYPE VI-A BATTERY 
PRIMARY 
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SECONDARY 
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SOLAR ARRAY EXTENDED IN TEST JIG 
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SOLAR ARRAY ON AGENA AFT RACK 


STOWED ARRAY 


SOLAR ARRAY PANEL 
FRONT 


SOLAR ARRAY PANEL 


REAR 


SOLAR ARRAY SEASONAL ADJUSTMENT 


TRANSLATION POINT 
TO Y AXIS —~ 


ARRAYS ON Z-Z AXIS 
enor MAL TO SUN 


; wont? 


TWILIGHT ORBIT 


FIXED SOLAR ARRAY CONFIGURATION —_—— 


SOLAR ARRAY CONTROL COMPONENTS 


COMMUNICATIONS £€& CONTROL 


TRACKING TRANSPONDER/ 
COMMAND RECEIVER 


TYPE L 
TELEMETRY 
SYSTEM 


COMMUNICATIONS & CONTROL FUNCTIONS 


TRACKING 
RANGE SAFETY 
INJECTION PARAMETERS TELEMETRY 
ORBIT ADJUST PRE-& POST- LAUNCH PERF 
FAILURE DIAGNOSIS 


POSITION DETERMINATION 


PAYLOAD OPERATION 
HOUSEKEEPING DATA 
COMMAND VERIFICATION 
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SIMPLIFIED C&C SYSTEM DIAGRAM 


_¢ BEACON, ———_ow-oFF 
TRANSPONDER 
COMMAND + VEHICLE 
RECEIVER  ” DECODER > PROGRAMMER —* 40 yyy syns 


aeOre | meen, ON-OF -OFF| ON-OFF 


_<_ TELEMETRY — | . 
TRANSMITTER <¥ = ENCODER «MULTIPLEXER 
inn DATA 
VEHICLE DATA 


——> T0 RECEIVERS AND DATA RECONSTRUCTION EQUIPMENT 
+—— FROM TRANSMITTERS AND TRACKING EQUIPMENT 
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STANDARD AGENA TELEMETER TYPE X¥ 


TRANSMITTER MODULATION 
v v ! VHF | AMPLIFIER 
| 
RFE | oa uz | + oe A 
SWITCH XMTR vCo 
— VCO7 
+26V —» SwiTeH se 
CALIBRATE, AND 
ON/OFF —»> CALIBRATE Ma peo go od 
COMMANDS UNIT 
AGENA PP 
DATA —> > 15-16 
program —» COMMUTATOR 5 
aA PROGRAM DATA VCOS AS 


UP 7011 vc0'S * REQUIRED 
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COHERENT DOPPLER 
TELEMETRY, RANGING, 
VOICE 


UPLINK SPECTRUM 


1762 TO 1842 MHZ 
; me 


P< 
AY 2200 TO 2300 MHZ 


COMMAND 


ANGLE DATA 


TELEMETRY 


CARRIER 1 
DATA 


CARRIER 2 DATA 
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SGLS BLOCK D/AGRAM 


SGLS/ UNIFIED S-BAND CHARACTER/ST/CS 


BASIC DESCRIPTION 

PHASE MODULATED §$-BAND LINKG FOR INTEGRATED TRACKING, TELEMETRY 
ANALOG, AND COMMAND /NFORMATION TRANSMISSION. COHERENT CARRIERS ARE 
USED UP-LINK AND DOWN-LINK; A NON- COHERENT DOWN-LINK CARRIER 
MAY BE USED ALSO 


ITEM S6LS UNIFIED $-BAND 
COHERENT CARRIER Se Aa —y 
UP: LINK FREQ. @HZ——_——1,76 - 1.84 —__2.03- 2.12 
OOWN-LINE FREQ. Gg 22 = 25 2 i - 2.8 
TURN-AROUND RATIO 256 / 206 240 / 221 
MODULATION BOTH USE LOW DEVIATION PHASE 
CHARACTERISTICS MODULATION UP-LINK AND DOWN-LINK 


DEVIATION 0.1 70 165 RAD 0.8 70 1.85 RAD 
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SGCLS/ UNIFIED S-BAND CHARACTERISTICS 


AA 


UP-LINK INFORMATION 


DOWN-LINK INFORMATION 


PRN RANGING 
S500KC CLOCK 
/ MB/S CODE 
OPTIONAL -ANALOG 
SKHZ ON 30 KHZ VCO 
20 KHZ ON 1.25 MHZ VCO 
COMMANDS ON 3 
TONES (AMPL. MOD AT 
42 BIT RATE) 


7 BIT RATES, 1 TO 100K B/S 


PRN RANGING 
(TURNED AROUND) 
OPTIONAL 
VOICE ON 1.25 MHZ VCO 
PCM DATA ON 1.024 MHZ 
B/-PHASE SUBCARRIER 
13 BIT RATES 
7.8 TO 128 KB/S 
40 KB/S PAM/FM OR IRIG 
FM CHANNELS 1-21 


ON 1.7 MHZ SUBCARRIER 


CC-8 


PRN RANGING 
496 KC CLOCK 
992 KB/S CODE 


VOICE ON 30 KHZ VCO 


COMMANDS ON 70 KHZ VCO 
1€2 KHZ, PSK 
200 SUB-CODED BITS/SEC 
30 BIT MESSAGE 


PRN RANGING 
(TURNED AROUND) 
VOICE ON 1.25 MHZ VCO 


2>CM DATA ON 1.024 MHZ 
B/-PHASE SUBCARRIER 
51.2 KB/S BIT RATES 
1.6 KB/S 


SPACE GROUND LINK SYSTEM (SGLS) 


AGENA ON ORB/T 


O-1 


ON- ORBIT OPERATIONS 


ean RT Ste 


h ~ SATELLITE ORBITAL st f= 
PATH 


\ SIGNAL DATA READOUT 
\ PROGRAM as 


pat TRACKING... 
STATION 
TRACKING 


STATION DATA LINE: “DATA FLOW 


SCF SATELLITE TRACKING € TELEMETRY 


TLM 
COMPUTER 


TEC 
COMPUTER 


TRACKING | 25." 
ANTENNA 


ANTENNA 
POINTING 


_—— ee 


TRACKING FUTURE 
EPHEMERIS 
DATA POSITION 
REDUCTION UPDATING PREDICTION 
PRE: 
DATA 
Gee 
BIRD MODE BIRD 
BUFFER GENERATION|®| BUFFER 


SATELLITE TEST CENTER 


STATION BLOCK DIAGRAM 


ES) 
LOGIC 


| eur ] 
RADAR ‘in «+ 
ae 


“ TION 
a 
‘BOARD "ron 
| “<> OPERATORS. 
I awe LE | 


ia Ay a 


GROUND | 
| | STATIO TION 


7M | 
<> DATA <> 
PROC 


I TRACKING AND 

COMMAND 

} 

COMPUTER g 
| 1200-BIT 

LINE TO 

_ SELECT STC 
ECROSS-| a 
CONNECT ‘COMMUNICATIONS. | KG-13 | 
“UNIT 4» CONTROL <> ASC AND 


| COWERTER || MODEM | 


ALASKAN TRACKING STATION 


VANDENBERG TRACKING STATION 


POGO SITE 


PLANNING 
COMMAND SYNTHESIS 
CONTROL 


TM CONVERSION TO 
ENGINEERING UNITS 


EPHEMERIS 


DATA CYCLE 


TEST CONTROL 


DATA PROCESSING 


ACQUISITION INFORMATION 
COMMAND CONTROL 


TRACKING STATION 
INSTRUMENTATION 


™ 
VEHICLE STATUS 
PAYLOAD INFORMATION 
AND STATUS 


TRACKING DATA 


TYPICAL CAPSULE RECOVERY SEQUENCE 


CK |]| RSS 
abs 


RECOVERY CONTROL CENTER 


SATELL/TE TEST CENTER 


ADVANCED DATA SYSTEM EXPANSION 


SATELLITE TEST CENTER 


ADMINISTRATION POWER AND AIR 
BUILDING 2 CONDITIONING BLDG 


STC-ADS EQUIPMENT 


OO ——1 


TELEVISION | 
CAMERA 


CONFIGURATION 


CONTROL 
CONSOLE 


[Peco peas ; 
|! TYPICAL CONSOLE -¢ EACH | 


rv monrons 
eae 
{cea 


CAMERA 
CONTROLLER 
PRIMARY 

DISPLAY 
EQUIPMENT 


10£A 
RTS EXCELS 


COMM 
PROCESSOR 
J 


SECONDARY 
COMPUTERS ANALOG | | 
5 EACH ROUTING | 
AFWIR KEYBOARD |! ce 
= a 
aE 


MODULE - 10 EACH 


BUFFER TRIPLEX | PERIPHERALS € RECORDERS | 
PERIPHERALS MULTIPROCESSOR | TYPICAL MISSION CONTROL | 
J 


PROPULSION 


HYDRAULIC POWER PKG 


FUEL FILL LINE 
OXIDIZER FILL LINE: 


PYRO HELIUM OX/DIZER 
CONTROL VALVE: PRESSURIZATION 


LINE ao 
OX/DIZER VENT oe START CANS 


COUPLING 


FUEL VENT ISOLATION VALVES 


COUPLING 


AGENA PROPULS/ON SYSTEM 


P-2 


TANK SECTION 


ULLAGE CONTROL TUBE 
ULLAGE CONTROL TUBE 


Stas Sena RCe mae acne 


BELL ENGINE #Z AXIS 


p-4 


BELL ENGINE INSTALLED -Y AXIS 


BELL ENGINE INSTALLED +Y AXIS 


P-6 


SECONDARY PROPULSION SYSTEM 


ROCKETDYNE 


THRUST 
CHAMBER 7 


PRESSURE O bay PNEUMATIC 
REGULA FILL VALVE 
) § 


OR 
a. 


FILTER 
ave CHECK VALVE 


PRE SSURANT 
TANK 


BLADDER 


ORIFICE 


FILL ¢ DRAIN 
VALVE 


ROCKETDYNE SECONDARY PROPULSION SYS. 
MOUNTED ON VEHICLE AFT SECTION 


P-8 


ROCKETDYNE SPS "B” MODULE 


ROCKETDYNE SPS PNEUMATIC CONTROL 


SECONDARY PROPULSION SYSTEM 


BELL 
FILL VALVE 
™ UMT IT 
i dare i THRUST 
cll hagememas IN ] / CHAMBER 
Vy J y | P 
GAS PRESSURE FILL VAL VEN — 
REGULATOR 


RELIEF 
GAS PRESSURE 
\ wie VALVE 
TANK ISOLATION 
VALVE 
MANUAL GAS UNIT I 
3 ane THRUST 


GAS FILL / CHECK 
VALVE VALVE 


CHAMBER 


BELL SECONDARY PROPULSION SYSTEM 


BELL SPS IN HANDLING DOLLY 


AUXILIARY PROPULSION CAPABILITY 


SEQUENCE 
TIMER 


INERTIAL 
REFERENCE 
PACKAGE 


GUIDANCE £ CONTROL 


ATTITUDE CONTROL JETS 


ATTITUDE CONTROL 


FLIGHT CONTROL ELECTRONICS 
FLIGHT CONTROL J-BOX 


HORIZON SENSOR 


FORWARD SECTION - BAS/C CONF/G 


FM TELEMETRY 
PACKAGE 


PYRO OPERATED HEL/UM 


CONTROL VALVE SEQUENCE TIMER 


UMBILICAL 
CONNECTOR 


PWR DISTRIBUTION Nee 
J-BOX 
FLIGHT CONTROL 


THREE-PHASE ELECTRONICS PACKAGE 


INVERTER 


FLIGHT CONTROL J-BOX 
HELIUM TANK 


LAUNCH VEHICLE ASCENT SEQUENCE 


AGENA DUAL-BURN INJECTION 


SECOND BURN 


PARKING 
ORBIT 


DROP CORE | 
STAGE I 


AGENA TRIPLE-BURN INJECTION 


TRANSFER ORBIT 
(19300 / 100 NM) 


— 


SECOND 


er xg ‘ | 
XS DROP CORE 


BURN \} 
\ iti . THIRD 
/ BURN 
J AT 
FIRST Nf eo 
BURN DROP CORE 
STAGE IT 


€ SHROUD 


ASCENT FLIGHT MECHANICS 


2ND BURN CUTOFF 
CIRCULAR ORBIT 
INJECTION 


SECOND BURN 
— AV = 2,311 FT/SEC 
Pe ae 2ND BURN 


BOOST 


BOOSTER 
SEPARATION 


1ST COAST 
START IST BURN 


FIRST BURN 
QV = 11,300 FT/SEC 


TRANSFER ELLIPSE 


1ST BURN CUTOFF 
TRANSFER ELLIPSE INJECTION 


2ND COAST 


GUIDANCE MODULE 


HORIZON SENSOR 
HEAD B HORIZON SENSOR 
(RIGHT) MIXER BOX 


GUIDANCE 


VELOCITY METER POWER CONVERTER 


ELECTRONICS PACKAGE 
HORIZON SENSOR 
HEAD A 

(LEFT) 


Y-AXIS 
T/M ACCELEROMETER 


Z-AXIS 
T/M ACCELEROMETER 


X-AXIS 
T/M ACCELEROMETER HORIZON SENSOR 


TORQUE TUBE 


INERTIAL 
"REFERENCE 
PACKAGE 


Guidance Module 


GUIDANCE MODULE 
REAR 


HORIZON SENSOR 
MIXER BOX HORIZON SENSOR 

GUIDANCE ieraae) 
POWER CONVERTER 


HORIZON SENSOR 
HEAD A 
(LEFT) 


VELOCITY METER 
wr COUNTER 


GUIDANCE 
JUNCTION BOX 


HORIZON SENSOR 
TORQUE TUBE 


TORQUE TUBE ACTUATOR 
& LINKAGE MECHANISM 


Guidance Module (Rear) 


GUIDANCE MODULE COMPONENTS 


‘CELEROMETER MIXER BOX 


VELOCITY METER HORIZON SENSOR | 
] 
| 


RIGHT-HAND 
HORIZON SENSOR 
HEAD 


HORIZON SENSOR 
TORQUE TUBE 


GUIDANCE AND CONTROL SYSTEM DIAGRAM 


-——— foo 


Aux eS ee | PITCH 
SEQUENCE sequence | | SuipaNce | PITCH ACTUATOR 
TIMER TIMER | SYSTEM HYDRAULIC 
(OPTIONAL) 4 | (OPTIONAL) | CHANNEL 
L J 
= = has aS -T- 
| ! YAW 
HYDRAULIC 
| ce CHANNEL 


PITCH 
PNEUMATIC 
CHANNEL 


FLIGHT 
CONTROL 
PATCH PANEL 


ROLL-YAW 
PNEUMATIC 
CHANNEL 
A 


FLIGHT 
CONTROL J-BOX 


VELOCITY 
METER 


ROLL-YAW 
ENGINE GUIDANCE PNEUMATIC 
SHUTDOWN DATA TO CHANNEL 
SIGNAL TELEMETRY B 


VALVES 
THRUST 


INPUTS 


FLIGHT CONTROL 
ELECTRONICS 
PACKAGE 


INERTIAL REFERENCE PACKAGE (/RP) 


G-9 


/RP-COVER REMOVED 


YAW GYRO ROLL GYRO ACCELEROMETER WELL 
(HIG) (MIG) (EMPTY) 


DRIFT-TRIM 
RESISTORS 


PITCH GYRO 
(HIG) 


PACKAGE & 
PRESSURIZATION ELAPSED TIME 
SCHRADER INDICATOR 


VALVES 
MACHINED SURFACE 


MACHINED SURFACES MAIN HEATER BLOCK 


/RP-GYRO ORIENTATION 


-Z NEGATIVE 
VEHICLE 
YAW AXIS 


POSITIVE 
VEHICLE 


POSITIVE 
VEHICLE 
PITCH AXIS +yY 


-x 
NEGATIVE NEGATIVE 
VEHICLE VEHICLE 
PITCH AXIS ROLL AXIS 


POSITIVE 
VEHICLE 
YAW AXIS+Z 


MICROSYN 
TORQUE GENERATOR 
ROTOR 


GIMBAL 
PIVOT & 
JEWEL 
BEARING 


FLUID EXPANSION 
torte MICROSYN 


HIG GYRO 


TEMPERATURE-SENSING 
RESISTANCE WINDING 


MICROSYN 
SIGNAL GENERATOR 
ROTOR 


FLOAT BALANCE 


ADJUSTMENT SCREW —- SPIN MOTOR 


TORQUE GENERATOR 


STATOR WINDINGS 


G-12 


GIMBAL 
BAL....~= NUT ASSEMBLY 


GIMBAL PIVOT & 
JEWEL BEARING 


SIGNAL GENERATOR 
STATOR POLE PIECE 


FLIGHT CONTROL J-BOX & PATCH PANEL 


J-BOX (STANDARD AGENA) 


PROGRAM-PECULIAR 
RESISTORS & AND DIODES 


HORIZON SENSOR 


G-14 


SENSOR HEAD 
SECTION 


rN 


cont 


NG N tae 


G-15 


SENSOR HEAD SCANNING PATHS 


ae FEM 


¢ 
4 
S| 
Ss 
INSTANTANEOUS // 


FIELD OF VIEW 
OF TRAVEL 


HORIZON 


FLIGHT CONTROL PACKAGE 


PITCH PNEUMATIC 
CHANNEL 


AC AMPLIFIER 


REAR VIEW 


PITCH 
ACTUATOR 
IRP AC AMPLIFIER 
AND = 
DEMODULATOR 


YAW ACTUATOR 


ENGINE FULCRUM IS 
FORWARD OF ACTUATOR 
LINKAGE 


VEHICLE REAR VIEW 


G-17 


PULSE CIRCU/TRY AND WAVEFORMS 


—> TIME 
rel 1 ot py = PULSE WIDTH 


PNEUMATIC ATTITUDE CONTROL SYSTEM 
BLOCK DIAGRAM 


ATTITUDE 
CONTROL GAS 


SPHERE Fn \ 
2200 cuBic INCHES ] ,” OPTIONAL“ 
3600 PSI 7 ATTITUDE 
1 contro. cas \ 
2200 CUBIC INCHES 
* wr THRUST VALVE 
s to D> cuuster 
| 
1 ' 
tt — 
, ia ATTITUDE PNEUMATIC | LOW PRESSURE 
cS CONTROL GAS [—~( =a \—_] PRESSURE TO 
X N FILL COUPLING REGULATOR | ENGINE LIP SEAL 
ny 
TO THE | 
LIFEBOAT 
SYSTEM 


THRUST VALVE 
CLUSTER 
f<\ 


THRUST VALVE CLUSTER 


A-2 


INFLATABLE ANTENWA 


A-4 


50-Ft. PARABOLIC ANTENNA 


SPACEBORNE PARABOLIC ANTENNAS 


OPERATING WAVELENGTH - A (FT) 


0.01 


0.03 


0.1 


0.3 


0.003 


° 
2 


0.03 


o 
w 


OPERATING WAVELENGTH - A (METERS) 
oO 


100,000 


OPERATING FREQUENCY (MHz) 


100 


PRACTICAL CAPABILITY 


PARABOLIC REFLECTORS 
NOT GENERALLY USED 
(D<4) 


! 
0.3 


10 (FEET) 


1 3 10 
APERTURE DIA- D (ME 


100 


30 
TERS) 


100 300 a /) > 


1000 ce 


‘ee 


ELEMENTS OF RELIABILITY PROGRAM 


RELIABILITY 
inns ANALYSIS 
PIECE — 
PARTS Sty 
’ AND DESIGN 
SPECIAL SPECIAL REVIEW 
HANDLING = HARDWARE. HANDLING HI REL 
REQUIREMTS | TECHNIQUES AND TECHNIQUES Ver ey 
AND SUB SYSTEMS AND 
STORAGE STORAGE | a 
MATERIALS 


MEASUREMENT OF REL/AB/L/TY 


N 


Wa 


NUMEER OF SAMPLES 


S67 8 9 10 # 12 13 14 15 
© LD BALLS IW SAMPLE 


®@® FEACTION OF KED WA ar A nn) 6 6 
BALLS LEFT f O J 9 9 8 7 
/W O70 POPULATION Z 6 / 6 O 4 9 


R-2 


EXPERIMENT IN RELIABIL/TY 


REL/IAB/L/TY EXPERIENCE 


KEY EQUIPMENT AT 40% CONFIDENCE 


| 


6096 ENGINE ASCENT | 0.984% 
VELOCITY METER ASCENT 0.985 


INERTIAL REFERENCE PACKAGE 14.-DAY 0.987 


ORBIT 
HORIZON SENSOR 14-DAY 0.950 
ORBIT 
POWER SUBSYSTEM 14-DAY 0.957 
ORBIT 


%* AT 90% CONFIDENCE 


PERCENT 


ORBIT EXPERIENCE 


2 4 
ORBIT DAYS 


R-5 


CALIBRATION SATELL/TE 


/ 
wet “as [0 


P-11/ RESEARCH PAYLOADS 


P-// 
@/00 LBS OF PAYLOAD 
@ ORB/T 250 CIRCULAR TO 250 X 1600 NM 
@6 MONTHS LIFE 
@ SUBSYSTEMS AVAILABLE 
® COMMAND 
®@ POWER 
@ DATA 
@ VHF 
e S-BAND 
RESEARCH PAYLOADS 
@ > 400 EXPER/MENTS FLOWN 
@>60 EXPERIMENTERS 
@>115 PAYLOAD MODULES FLOWN 


SE -2 


P-11 PROGRAM FEATURES 


° FAST SCHEDULE ~ 30 WEEKS CONFIGURATION DEFINITION 
70 LAUNCH 


@ LOW COST - 475K PLUS PECULIARIZATION AND PAYLOAD 


9 MONTHS AVERAGE 


@ LONG LIFE - 
_- 50% OPERATED )1 YEAR 
| 
@ SREE RIDES - - 846, ETC. 


SE -3 


SPACECRAFT CONF/IGURAT/ON 


“Ty, 
46/7. 
Via 


RESEARCH EXPERIMENTS SOLAR ASPECT SENSOR EARTH HORIZON sensor 4 


PYRO PROGRAMMER 


ELECTRONIC 
COMMUTATOR 


TAPE RECORDER 


= 


POWER CONTROL UNIT 


- 


BATTERY 


SPIN ROCKET MOTOR 


boot 


COMMAND MODULE 


~ 


q & av 


vhs thas Soe a eeecT ROCKET MOTOR UNF TRANSMITTER PRIMARY TIMER 


= 


VHF TRANSMITTER 


SE-4 


P-11 COMPONENT £ PAYLOAD LOCATION 


OTS eCPM 


SEQUENCE OF LAUNCH EVENTS ' ] 


/FINAL P-11 ORBIT 


sr ORBIT 


Lae 1ST BURN 


2ND BURN 


» 


) SEPARATION ¢ SPIN 


ASTEC / P-11 


SE-7 


RESEARCH PAYLOADS 


STANDARD INSTALLATIONS 


MODULE 454, DASA 


SE -9 


RESEARCH PAYLOAD MOD 482 (SECOR) 


ACTIVATE 
SWITCH 


SWITCH PLUG 
RELAYS 


TEST PLUG 


SAFE-ARM PLUG 
OPPOSITE SIDE 


SE-10 


MODULE 464, LOGACS 


_ thse ai 
¢ 2 

1 % “A 

4 | 


SE-11 


MODULE 48/, HEAT PIPE 


TMER AND 
TIMER OSCKLATOR 


SE-12 


MODULE 283, RADIOMETRIC SOLAR X-RAY EXPERIMENT 


SE-13 


CLOUD COVER 


SE-14 


MODULE 602 


SE-15 


MODULE /40/, STARAD 


SE-16 


IMPROVED AGENA 


IMPROVED AGENA HISTORY 


Vv IMPROVEMENT STUDIES STARTED 
Vv INITIAL ENCINE DEVELOPMENT 


Vv GEMINI-AGENA ENGINE DEVELOPMENT STARTED 


Vv RENEWED INTEREST IN PERFORMANCE GROWTH 


Vv IMPROVED ACENA STUDIES INITIATED 
V/MPROVED ACENA DEVELOPMENT STARTED 


PERFORMANCE 


CONSTRAINTS 


IMPROVED AGENA 


DESIGN REQUIREMENTS BASELINE 


@ ADDITIONAL PAYLOAD ON ALL BOOSTERS 

@ WCREASED MANEUVERING BY MULTI-START PROPULSION: 
PRIMARY SYSTEM - 5 STARTS 
SECONDARY SYSTEM - 20 STARTS 


- 250,000 L8/SEC IMPULSE 


@ (INCREASED STRUCTURAL CAPABILITY 


@ MAINTAIN PRESENT ENVELOPE 
@ MAINTAIN PRESENT RELIABILITY 
@ MAXIMUM USE OF EXISTING HARDWARE 


IMPROVED AGENA 
CONFIGURATION COMPARISON 


—SSSo—_——— 
ge | 


Seal oy 
7 


a 


IMPROVED AGENA 


ON-ORB/T MANEUVERS 


_ TYPICAL PROBABLE 
ALUES F.BS. MANEUVER FREQUENC) 


SECONDARY PROPULSION 
ORBIT CORRECTION tiie LO AO Aen ete. __ONCE 
DRAG MAKE-UP Ls B/S - a PER ORBIT | ONCE PER DAY 
DOCKING £300 ey eu ONCE 
STATION KEEPING. _ 5 -2 PER ORBIT | ONCE PER DAY 


PRIMARY PROPULSION 


PLANE CHANGE. ___400 PER DEG. Bar ON CE, 
ALTITUDE CHANGE. | —Y2 PERMILE___ ONCE OR TWICE 
PHASE CHANCE _ 1BY ALTITUDE CHANGE 

DE-ORBIT L 400-800. DSi LONE: 


SYNCHRONOUS EQUATORIAL 
AMOEG 11 ON dure Nat lean 2 _602$5_ ae bce ONCE 


IMPROVED AGENA 


DEVELOPMENT SCHEDULE 


1967 196 
$|O|N|D M\u 
1\2|3/4 9/10 
VEH, SUBSYSN ¢o anes 
sa ee 


QUAL TESTS. 
ENG/NE 
NONE. || 
QUAL TESTS 
ASSEMBLY DEV. 
weenie 
QUAL TESTS. 
A eenenr Y.1 
FAB & SUB ASSEM|_| | 
(aos 
PEE EEL 
es 


Sc7TB 
HOT FIRE neonme 


FTV 
INITIATE CONTR 
SUB & FAB ASSEM |\_ 
FINAL ASSEM 
SYSTEMS TESTS | 


ac 


SSM SIE SAS IIE OTL SB 


GROWTH CAPABILITIES EVALUATION 


MISSION CATEGORIES | GROWTH CONFIGURATIONS 


LAUNCH 
VEHICLES 


GP-1l 


TREK ISO 


ADVANCED REQUIREMENTS BAS/S 


ASCENT VEHICLE TRENDS SPACE VEHICLE TRENDS 


IMPROVED AGENA MATCHES @ MODULARIZED SUBSYSTEMS 


SMALLER BOOSTERS. © MANY SUBSYSTEM OPTIONS 


/MPROVED BOOSTERS 


STIMULATE GROWTH @ MODULE CONCERT 


IMPROVES RELIABILITY 
HIGHER ORBITS AND 


MANEUVERING AV @ MISSION -PECULIAR 


EQUIPMENT RACKS 
MORE ADAPTER AND 
SHROUD VARIATIONS 


SE PE BET ETS OT 


LAUNCH S/TE 


MISSION CATEGORIES _ 


MISSION CATEGORY 
> 


@ ECCENTRIC ORBITS 


© J00NM CIRCULAR ORBIT 
© SYNCH TRANSFER ORBIT 
© EARTH ESCAPE eae 
© SYNCHRONOUS ORBIT 
© SYNCHRONOUS EQUATORIAL 


GP-3 


LAUNCH VEHICLE CONFIGURATIONS 


PROGRAMMED PROJECTED 


THORAD ATLAS 7/TAN TITANIZB TITANIZ D T/TANIZ F TITAN IT G 
SLV-26 SLV-3A SLV-5B 120DIA f. 


LIFT-OFF 
WEIGHT —- 198K -370 K —— 345K —— 346K ——— 1,390K ———— 1810 K ———— 3,400K 
(LESS P/L) 


GP-4 


| AGENA GROWTH CONFIGURATIONS 


BOOSTER 
ADAPTER 


PROPELLANT LOAD~-- 30K ~~ 
sear wee —— ax ——_—_—_—__ 
VAC THRUST 18 K 


GP-5 


FULL-LENGTH 
ADAPTER MOCKUP 


BOOSTER GUIDANCE 
IN STAGE-2 SKIRT 


ASCENT LOADS CARRIED BY ADAPTER 
@ PROVIDES IMPROVED EQUIPMENT VOLUME 
@ PROVIDES IMPROVED PERSONNEL ACCESS 


SUBSYSTEM /MPROVEMENTS 


| @ HIGH ENERGY BATTERIES 
pies POWER SUPPLY ® /MPROVED SOLAR PANELS 
—_Mo @ FUEL CELLS 


] ®@ IMPROVED INERTIAL GUIDANCE 
_ GUIDANCE ¢ CONTROL ® MULTIFUNCTION COMPUTER 
——M, ® HIGH ALTITUDE HORIZON SENSOR 


® HOT GAS SYSTEM 
ATTITUDE CONTROL ® DRAG MAKE-UP THRUSTERS 
——™=-. ® CONTROL MOMENT GYROS 


| RACK/ADAPTER/| © /MPROVED MATERIALS AND CONSTRUCTION 
pass: SHROUD €TANK | © ADAPTER KITS FOR NEW CONFIGURATIONS 
1 STRUCTURES ® IMPROVED PROPELLANT ENTRAPMENT DEVICES 


BOOSTER 


NAME 


THORAD 


ATLAS 


TITAN IB 


TITAN I D/F 


MODEL NO. 


SLV-26 


SEN/OR 


SLES 


SLV-3A 


SLV-5D 


SLV-5F 


LAUNCH FACILITY STATUS 


oo PR ANE CTL ESE 


OPERATIONAL PADS 
W7R ETR 


GP-9 


PROJECTED PADS 
W7R ETR 


C-17A/B 
C-12 OR 14 


C-I7A/B 
C-12 OR 14 


C-40/41 


C 
C-40/41 


WTR TITAN IT/AGENA AUGMENTATION 


TITAN If B/AGENA 


RAISE UMBILICAL 


MODIFICATIONS 
MAST 


MC 22 WASSONN 


TITAN Il D/AGENA 


UPRATE GANTRY 
CRANE TO 50 


STRENGTHEN ¢ 
TONS 


RAISE MST 


ADD NEW 
LAUNCHER 


Wi race = 


WJa.2 5, — 


VEEEELY Leet per beeper 5 


NYSE Ea: 


ZF, 


aia 


E} 


NEW FLAME 
DEFLECTOR 
STRENGTHEN 
LAUNCH PAD 
BLDG. ROOF 


~' 


SLC-4-EAST (MODIFY) 
SLC-4-NORTH (NEW) 


SLO-4-WEST 
EXISTING 


GP-10 


aaa a a 


| LAUNCH FACILITY ¢ AGE 


VIB 

MODIFY PLATFORMS 

SUPPLY AGE FOR AGENA GROUND HANDLING, 
SERVICING, CHECKOUT ¢ LAUNCH CONTROL 


| ‘i1'\ UMBILICAL TOWER 
i= MODIFY PLATFORMS 
|i, SMAB ¢ ADD UMBILICAL LINES 
| We? No CHANGE — 


| PAD ae 
ADD AGENA PROPELLANT 


LOADING SYSTEM (PTU) 


aw . 


MOBILE seevice WHER 
MODIFY PLATFORMS 


INSTALL AGENA CHECKOUT 
| & LAUNCH CONTROL AGE 


GP-11 


COST EFFECTIVENESS ~$1,000/LB 


COST EFFECTIVENESS COMPARISON 


TITAN ITB/IMPROVED AGENA 
TITAN ITD/IMPROVED AGENA 
TITAN ITD/ ADVANCED STAGE A” 
TITANITF/ADVANCED STAGE ‘A’ 
TITANITF/ ADVANCED STAGE '8" 
6 TITAN ITG/ADVANCED STAGE ‘8° 


025 30 35) 40 45 


CHARACTERISTIC VELOCITY ~ 1000 FPS 
NOTE: BASED ON ETR EASTERLY LAUNCH AT 6 PER YEAR 


GP-12 


4 


Bio my 


